Although a wide range of agents are active against breast cancer, the treatment of advanced disease is palliative not curative. There remains a need for new agents with either greater activity or reduced toxicity compared with those now in use. The vinca alkaloids were first evaluated in breast cancer during the 1960s. Response rates for vincristine and vinblastine, and later the semisynthetic compound vindesine, were modest and neuropathy significant (Henderson, 1991) . As a result, these agents have had only a limited role in the treatment of advanced breast cancer. More recently a new group of compounds, differing in both the vindoline and catharanthine moeities, was synthesised, of which vinorelbine (nor-5'-anhydrovinblastine, Navelbine) has entered clinical trials ( Figure 1 ).
Preclinical studies suggested that vinorelbine may have an improved therapeutic index relative to other viyca alkaloids. In common with other vinca alkaloids vinorelbine acts on the mitotic spindle. However, the effect of vinorelbine on tubulin differs qualitatively and quantitatively from that of vincristine or vinblastine (Fellous et al., 1989) . Inhibition of tubulin polmerisation is greater, but induced spiralisation less, with vinorelbine than with vinblastine. Vinorelbine has activity against a wide range of murine tumours, including L1210 leukaemia, P388 leukaemia and B16 melanoma. It is also effective against human lung and stomach xenografts (Cros et al., 1989) . In the phase I clinical study by Mathe and Reizenstein (1985) neutropenia was the dose-limiting toxicity in heavily pretreated patients. Neurotoxicity was mild, although many patients had previously received other vinca alkaloids. When the current study opened in 1992, preliminary reports of phase II studies suggested that vinorelbine 30 mg m2 given weekly had substantial activity in heavily pretreated patients (Marty et al., 1989) and as firstline chemotherapy for advanced breast caner (Canobbio et al., 1989; Fumoleau et al., 1990; Mickiewicz et al., 1991) .
Prior to the current study vinorelbine had not been evaluated in the UK. The aim of this phase II study was to determine the efficacy and toxicity of vinorelbine 25 mg m-2 given weekly to patients with advanced breast cancer at centres within this country. Previous studies evaluating a dose of 30 mg m-2 had required frequent dose modifications (Canobbio et al., 1989; Fumoleau et al., 1990; Mickiewicz et al., 1991 (Kaplan & Meier, 1958 
Results
A total of 35 patients entered the study between April and December 1992. One patient, who was ineligible since she remained on tamoxifen, was excluded from the analyses. The pretreatment characteristics of the remaining 34 eligible patients, one of whom was male, are shown in Table I .
These patients received a total of 354 cycles of vinorelbine; the median number of cycles administered was 10 (range 3-16). Nine patients completed the full course of 16 cycles of vinorelbine and 13 stopped because of progressive disease. Of the remaining patients, five declined further treatment and six stopped at their physician's discretion (two with a partial remission and four with stable disease); there was one toxic death. The median dose-time treatment intensity was 79% of that planned (range 55-99%). Dose adjustments were made for 129 (36%) cycles of vinorelbine; 53 (15%) cycles were given at a reduced dose, 61 (17%) were delayed and 15 (4%) were both delayed and given at reduced dose. Neutropenia accounted for most dose adjustments 98/129 (76%).
All 34 patients were evaluable for treatment efficacy and toxicity with a median follow-up of 18.2 months. Two patients achieved a complete response (CR), 15 a partial response (PR), 12 stable disease and five had progressive disease. The response rate was, therefore, 50% with 95% confidence intervals (CI) of 34-66%; median response duration was 5.8 months (range 2.3-9.8 months). The male patient did not respond to vinorelbine. As Table II shows, responses were seen at each of the sites of disease. In all, 35 responses were seen from a total of 76 measurable or evaluable disease sites (46%). The median time to progression for all 34 patients was 4.4 months (range 0.9 to > 14.4 and severe asthenia were reported with 26%, 24% and 3.5% respectively of cycles of vinorelbine; these degress of asthenia were experienced by 29%, 26% and 6% patients respectively. The preliminary results of several studies evaluating vinorelbine given as a single agent in patients with advanced breast cancer have been reported (Marty et al., 1989; Canobbio et al., 1989; Fumoleau et al., 1990; Mickiewicz et al., 1991; Lluch et al., 1992) . However, so far the final results of only two studies have been published (Fumoleau et al., 1993; Romero et al., 1994) . It is valuable to evaluate a new agent in different populations since treatment principles may differ between countries. The most important finding of this phase II study conducted at several centres in the UK is to confirm that vinorelbine has considerable activity, and is well tolerated, in patients with advanced breast cancer. There are differences between the current study and the previous published phase II trials in patients with advanced breast cancer (Fumoleau et al., 1993; Romero et al., 1994) . Firstly, this is the first study to have evaluated the dose of 25 mg m2 rather than 30 mg m2. Secondly, patients who responded received a maximum of 16 cycles rather than continuing to disease progression or dose-limiting toxicity as was the case for both the other trials. The response rate of 50% in the current study was very similar to that of 41% reported previously (Fumoleau et al.. 1993; Romero et al., 1994) . Median time to progression in all patients was 4.4 months in the current study, only slightly less than the 6.0 months reported by Fumoleau et al. (1993) and Romero et al. (1994) . The median response duration in our study was 5.8 months. substantially shorter than that of 7.8 months and 9 months reported by both the earlier studies (Fumoleau et al.. 1993 : Romero et al.. 1994 . Similarly, the median survival of 9.7 months in the current study was substantially less than that of 18 months reported previously (Fumoleau et al.. 1993) . These discrepancies may be the result of differences in the patient populations. However, the pretreatment characteristics of the patients were similar and the median number of treatment cycles given and delivered dose-time intensity were also similar. The longer response duration reported by Fumoleau et al. (1993) and Romero et al. (1994) may reflect the differing treatment policies whereby patients who responded continued treatment to progression or unacceptable toxicity. A further difference may be better survival after relapse following vinorelbine in the earlier trials (Fumoleau et al.. 1993 : Romero et al.. 1994 . This might be explained by differences in the treatment regimens, and their efficacy, between the various study populations.
Vinorelbine was generally well tolerated in the current study. The most consistent toxicity was asthenia or tiredness, which may be drug related or a result of the underlying cancer. Tiredness is not included in WHO toxicity scales and was not assessed by Fumoleau et al. (1993) or Romero et al. (1994) . This emphasises the advantages of using the NCI common toxicity criteria, which do evaluate tiredness, and of including quality of life measures in phase III studies of palliative chemotherapy. Myelosuppression, specifically neutropenia, was the main WHO toxicity. This was responsible for the overwhelming majority of dose adjustments. The single toxic death may have resulted from a clinical decision not to lower the dose to 20 mg m2' in a patient with a neutrophil count of -1.3 x 09 1-' as this was only marginally below the dose reduction level. Gastrointestinal toxicity and peripheral neuropathy were mild, and alopecia was uncommon. This pattern of toxicity in the current study was very similar to that descnrbed previously (Fumoleau et al., 1993; Romero et al., 1994) .
Comparisons between the response rates with vinorelbine and those of other vinca alkaloids are difficult since in the early studies the patient groups were less well defined and standard assessment cnrteria were often not available. Nevertheless, in a review by Henderson (1991) the response rates quoted for vincristine 19% (CI 15-24%), vinblastine 21% (CI 15-29%) and vindesine 24% (CI 18-30%) appear lower than that for vinorelbine of 43% (95% CI 36-50%) in the three phase II studies now published. The response rates to vinorelbine are similar to those of the most effective single agents in advanced breast cancer (Henderson, 1991) . This encouraging activity and low toxicity of vinorelbine given as a single agent have led to studies investigating its activity in combination with other agents as first-line treatment in patients with advanced breast cancer. Preliminary results have been encouraging. Dieras et al. (1990) reported a response rate of 63% in patients receiving vinorelbine 30 mg m-2 with 5-fluorouracil 750 mg m-2 by continuous infusion, each given on days 1 and 5 every 3 weeks. The combination of vinorelbine 25 mg m-2 on days I and 8 with doxorubicin 50 mg m-2 on day I achieved a response rate of 78% (Dorval et al., 1991) .
This study has confirmed that vinorelbine 25 mg m' given weekly as a single agent is highly active and well tolerated as first-line treatment in patients with advanced breast cancer. These encouraging phase II data need to be confirmed in phase III studies supported by quality of life data. Vinorelbine may then have an important place in the treatment of patients with advanced breast cancer, as adjuvant treatment in women with early disease or primary chemotherapy for locally advanced disease.
